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(899) 
it drew up to the Day-pit, it caught oncof the men along wirh 
it that was next the-Eye , and up it comes with fuch a terrible 
crack,not unlike^but more flirill than a Ganon,that it was heard 
fifteen miles off along with the Wind, and fuch a pillar of Smoke 
as darkened all the sky over head for a good while: The brow of 
the Hill above the Pit was r 8 yards high, and on it grew Tre«s 
14 or 1 5 yards long, yet the mans Body and other things from 
the Pit were feen- above the tops of ihe higheft Trees at leafta 
hundred yards. On this Pit flood a Horfe-enginof fubftantia! 
Timber, and ftrong Iron-work , on which lay a trunk or barrel 
for winding the Rope upand down of above a thoufand pound 
weight, it was then in motion, one Eucket going down and the 
other coming up full of Water. This Trunk was faftned to the 
frame with locks and bolts of Iron, yet it was thrown up and 
carried a good way from the Pit, and pieces of it^though bound 
with Iron hoops and ftrong Nails, blown into the Woods about-; 
fo likewife were the two Buckets , and the ends of the Rope af- 
ter the Buckets were blown from them ftood a while upright in 
the Air like pikes, and then came leifurely drilling down : The 
whole frame of the Engin was ftirr'd and moved out of its 
place, and thofe Mens Clothes, Caps and Hats tharefcaped were 
afterwards found fluttered to pieces, and thrown aniongfl the 
Woods a great way from the Pit. This happened the third of 
February 1675, being a Seafon when oth?r Damps are fcarce 
felt or heard of. 

Mr. Leewenhoecks Letter written to the Tublifhcr from Del 5* 
the i4 r h<j/ May 1677, concerning the Obfervations by him 
made of the Carneous Fibres of a Mufcle,4»^ the Cortical mi 
Medullar part of the Brain ; as alfoof Moxa and Cotton. 

SIR, 

YOursof the 2 2^ of February mentions, that feme of your 
Friends did wifb, I would wirh all poflible exa&nefs cb-> 
ferve the Carneou: Fibres of a Mufcle, and alio -the CoriicsUvA 
Medullar pa n of the Brain. 

I acquainted you formerly in my Letter of the firft of June 
1674, that thofe ^rmom fibres of Mufcles didconHft of very 
fmall globuls \ yet for the further fatisfaftionof your Friend^ 
J have laid afide all my former Obfervationsjto make quite new 
oBes. 
Among other, I took the flefh of a Cam ; this • I cut afunde* 

with. 



< 9°® ) 

with a fharp Knife, and ufing a Microfeope I fever'd before my 
eyes the membran from it j whereby I plainly faw that fine 
membran or film, in which thefe Carneous ffciweg lie interwoven, 
and of which I fpeak in the above-raention'd Letter of the firft 
of June 1 674 ; where I fay.that tbofc Membrans are made up of 
fo many filaments or threds, as if with our naked Eye we faw 
the omentum of an Animal. Obferving thefe Membrans more 
narrowly, I faw, that they do wholly and only confift of final! 
threds running through oneanother ; of which fome, to my 
eye, appear' d to be 10, 20, and fome 50 times thinner thana 
hair. 

Having taken off the faid Membrans from the faid Cameous 
filaments, I faw very clearly thefe Carneous threds,which in this 
piece of fltfh were as thick as a hair on ones hand. Where they 
lay fomewhat thick upon one another, they appear'd red j buc 
the thinner they were fpread, the clearer they fhew'd. 

I have u fed fevera! methods of obferv'mg,to fee the panicles 
of thefe Carneous filaments, and have always found, that they 
are compofed of fuch parts, to which 1 can give no other fi- 
gure than globular* Moreover, I have divided before my Eye 
into many fmall parts very finall pieces of thefe Carneous fila- 
ments, which pieces were feveral times fmaller than a grain of 
Sand ; and I have obferved befides, that, when the fiefh is frefh 
and moid, and the globuls thereof are preffed or rubbed , they 
difiolve and run together, as if you faw an oily or thick waterifh 
matter. 

Thefe globuls , of which I fay that the Carneous filaments 
do confift, are fo fmall, that, if I may pudge by my fight, I muft 
needs fay,that ten hundred thoufand of them would not make one 
grain of gravel- Sand. 

And having formerly written toyou,that theparticles,which 
do conftituteflefli,fat,bones,hair, &c. (which I call globuls) are 
not perfeft globuls, but only come near fuch ; I fhall now re- 
peat fomething of that matter; Idefire you to confider only, 
that a great number of Sheeps bladders , fill'd with water, and 
held in the Air , and every where furroundedby the fame, are 
round, but if you throw them together into a Tun , they will 
lofe their roundefs.and fall clofe together,whereby each bladder 
will come to have its peculiar figure, they being very flexible $ 
though the uppermoft in the tun , as far as they are encompafTed 
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by the Air, will retain their globofity. Thus it is with the g/o- 
buls of the flefh, which are very foft, as far as they are more or 
lefs furrounded by the Air. 

Next, I have examined that membran of the Bra in, which is 
call'd pA mater ) and found, that this niembran is permeated by 
very many little veins, befides thofe which with the naked eye 
we fee upon the brain , efpecially having firft feparated the 
thin membran from the brain, under which I have feenfma!! 
veins of an admirable and incredible finenefs, and, as far as I 
was able to difcern, they confift of exceeding thin filaments. 

I have further obferved, that the above- memicn'd great num- 
ber of veins, which run through the thin membran, diffeminate 
their ramifications thorow the brain, after the manner as vines 
lying upon the earth fhcot roots into the ground ; imagining the 
Erain to be like theEarth,& theVeins like theRoets in theEartrv 

Proceeding to the parts of the Brain it feJf, Imuft ftill fay of 
them,efpecial!y where they lie any thing thick upon one another, 
that they confift of no other parts but globuls ; but where 
the Brain lay fpred very thin, cut thorough with a Knife, 
as if they had been feparated from one another, there they 
appeared like a very clear matter, as if it had been Oyl. 
Having view'd this matter , I imagined, it was thuscaufedby 
the knife, whereby theglobulsof the brain had been broken ?, 
But continuing my Obfervations,not only of the Brains of beafts, 
butalfoof fifhes,ar»d particularly of a Cod-fifh , and repre- 
fenting it very plainly to my eye, I faw, that the faid oleaginous 
matter had not been caufed by the knife, but that indeed it was a 
matter by it felf,wherein the aforefaid globuls lay. 1 faw more- 
over, but moft plainly in the brain of a Cod-fifh , that the faid 
oleous matter did indeed confift alfoof yet much fmaller glo- 
buls, than the other. 

The former greater globub of the brain, are,by my eftimats- 
on, about the bignefsof thofe, which I formerly faid the Blood 
was made up of (which render the blood red.) Thcfe greater 
globuls, which compofe the Brain, are very irregular in refpea: 
of what thofe of the Blood are : Whereof 1 conceive the caufe 
to be this, that the globuls of the Brain lie clofe to one another., 
or to the Veffels , and being very foft do not feparate though 
they befiiaken ;,. whereas on the contrary, the fanguine globuls 
aremovedin a more fluid matter, and therefore, having elbow- 
room, keep their roundnefs, ^ 
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I remember , that having heretofore obferv'd the Brain of a 
Duck, I then judged, that they were caufed only by the clofe u- 
nion, which the globuls ( of which I then thought the whole 
Brain was made up) had to one another , and which did change 
into threds by a Pi trie ftretching. But continuing my Obferva- 
tionsfor a'moft a whole month together, I havefeen plainly the 
very great number of exceeding fmall veins running through the 
Brain ,• of which 1 cou'd not at firft affure my felf in the Brains 
of Beafts, that they were indeed Veins , becaufe they are diffi- 
cult to difcem : But coming to obferve the Brains of Codjifb, 
I very plainly faw thofemany veffels or veins, which were very 
clear, and withal very many throughout , diffeminatingthem- 
felvesby their fmall branchings, and being 15 or 20 times finer 
than a fingle thred of a Silkworm. Thefe fmall veffels or veins 
i have feen in great nnmbcrsin no greater quantity of the brain 
than might equal a grain of Sand : Befides, I faw veffels filled 
with blood or appearing red ; as alio veffels that had the thick- 
nefs of a fingle thred of a Silk- worm, accompanied with great 
dearnefs. 

Purfuing thefe my Obfervations about the Brainsof Beafis, I 
was abl* very plainly to reprefent to my felf the vefTels above 
difecurfed of-, and I cou ! d not without great admiration behold 
them, partly by reafon of their great number, partly of their 
extraordinary fub'ety^fo that I muft needs fay,that if one blood- 
globul, I mean of thofethat make the blood red, were divided 
into eight parts, and were of a ft iff fubftance, it could not pafs 
-any of thefe fma'.l veffels. And the oftner I repeated mv obfer- 
vations, the plainer I could fee thofe manifold little veffels with 
their ramufcles, which were all very feeble, and by the leafl 
touch broke afunder. 

Among the faid g'obuls, of which in part the Brain confifb, 
I havefeen B!ood-globuls,whichmay very plainly bedifcern'd 
from the Brain-globuls, efpecially by the perfect roundnefs 
which the blood g'obuls had. Thefe b'ood-globuls, I imagined, 
came out of the fanguineous veffels,which run through the Brain, 
and had been cut in pieces by the Knife. 

Between the Cortital and Medullar part of the Brain I can 
fee little or no difference, efpecially when 1 re pre fen ; them be- 
fore me verv thin : Only this I noted, tha r the It Je veins or vef- 
fels which ran through the Cortex, were of a dark and brown 
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colour, whereas thofe in the Medulla were clearer and more 
tranfparent. 

I have Teen in the Brain, and moft in the Cortical part, fiich 
Small fanguineous veflels being red (which came out of bigger 
ones) that I cannot comprehend, how the globuls could pafs 
through them ; and, (what is more,) when you feetjjeBlood- 
giobuls fingle,they have little or no colour , whereas on the con- 
trary the blood in thefe final i veins was yet red : Yea, the red 
colour penetrated through the veins, and coloured the neigh- 
bouring parts of the brain red. But reflecting on my former 
obfervat ions about Lice t J there faw divers times, that when I 
made a Loufe hungry , and then fct heron to fuck blood, flie 
could nor difpofe of, nor digeft, all the blood • whence it came 
ro pafs, that the blood-globuls, winch rendred it red , came to 
diffolve in the fluid ma!ter,and fo changed the blood into a more 
fluid matter ; and this blood came to diffufe it (elf through the 
whole body of the Loufe, and through the very feet and horns, 
and to colour them red. The caufe, why the blood was not con- 
fumed in the Loufe, I imagined to be, becaufe the guts, or fniall 
veins in the Loufe,had been for want of food dried up, whence 
the fame was hindred from its due motion , nor could be duly 
conveyed through the body. Yet this change of blood (I very 
well remember) hath at other times been obferved by me, when 
the blood had flood a while in aGIafs. And thus it may be or 
become red in the fniall veins of the Brain , though they be fo 
flender, that no globuls , keeping their roundnefs, can pafs 
through them. 

I have alfoobferv'd the Spinal marrow ofa Calf,PulIet,Sheep, 
and Cod- fiih ; which I have found to confift of no other parts 
than thofe of the Brain; yet with this difference, that,befides 
the related globuls in the Brain, there Jay in the Spinal marrow 
a great number offiiiningoleaginous g!obuls,of divers bignefles, 
fome of them 50 times bigger than others; and thofe alfo very 
foft and fluid. Thefe fpinal marrows were alfo fuqiifiied with 
exceeding thin and manifold fmall veins or veffels ; and befides 
thefe very fmall veins, there ran upand down along thefe fpinal 
marrows brown filaments, of the thicknefs of the hair of ones 
head, and thinner. Thefe being feen by me , I imagined firft, 
whether fuch filament might not be a vein; but having further 
with great attention inquired into it, I perceived, that each fi- 
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lament was no*one fingle veffel by if felf, but that each of them 
confided of divers very fma.l threds or veffels, lying by one 
another, between which threds there lay very clear veffeh of 
fchefinenefsof a fingle Silk-worm-thred. Here 1 had thoughts, 
whether chefe vetfels might not be thsfe, that conveyed the ani- 
mal fpirks through the Spinal marrow. 

A while fince , being at the houfe of Monfieur Conjlantln Htty- 
gem de Z*ticbem t he did me the favour r o fhew me fome of that 
Moxa, which. by burning it upon any gouty part removeth the 
Gout.. Of this fluff t took fome along with me, and (out of cu- 
riofity only) burnt fome of it upon th? back of my hand accord- 
ing to the prefcript of the Book pub Ifhed concerning it, the 
better to know if there were any peculiarity in its burning. 
Which done I found, that upon the skin where the burning was 
made, there lay a yellow oily matter,which I thought at firft had 
been caufed only by the burning of the skin. This burning I 
give over, not by rsafon of the pain , but of its flow healing ; 
and if I had not found more trouble in it, than in the cut of my 
hand made with a Knife, (which I am wont to fow up, and then 
count it healed) I fhould have repeated the burning feveral 
dm?.?-. I have more than once examined this Moxa by my Mi- 
crofcopej and do not find it to be fuch a curious preparation of 
an excellent dryed herb ; but that 'tis only fome lanuginous ex- 
piration.or protrufion of a fruit, fuch as \s.ihe lanugo feen upon 
a Peach,Quince,or the like ; and I was of opinion, that I might 
foave-gatheY'd very near the like fubftancefrom fome herbs j but 
that 1 have hitherto failed 0/. 

This Moxaagrces in fhape with Cotton : For, as there is no 
other difference between Hair and Wool, than that Hai* is courf- 
erand longer than Wool, both being made up of globuls, and 
ibey being clear about the rounder end ; fa little difference is 
ihere between the Moxa and Cotton, for they have both two flat 
fide?. Such aibape hath alfo the roughnefs , that is found lying 
within agaiitft the red bark of a Cheftnut 5 only with this diffe- 
rence,that that of Moxa is much thinner than that of Cotton fivA 
that of Cotton thinner than of the cbefnut. I have put fome of 
the MwcACbecaufe I would not be troubled with the burning of 
itttppn my skin) on fine poft-paper, and fome Cotton likewife, 
after I had fomewhat cutJt afunder with ScifTers, that fo, by its 
fc^D&ffiorter, the 'fise might the better pafs from one part to 
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the other. The burnings caufed on the paper by both, were very 
near alike; and I concluded thereupon, that if the burning had 
any effeft in the gout, if proceeded not from any peculiar qua- 
lity i n the Mo xajwt only from the burning it ftlf, and that ifi-he 
burning were made with CothnjX would produce as good effttts 
as if made with ^Hoxa 

I have taken very near the fame quantify of Moxa, Cotton, 
and the matter which lies within a Chefnut againft the red outer 
skin thereof, and burnt them together one b) the other , and I 
have feen 3 that they all three, after burning, left behind them an 
oleous matter •■> but the Moxa mod : Which may proceed from 
hence, that though there feemed to be the fame quantity of all, 
yet the Moxa held more, it being finer than Cotton y and therefore 
lying clofer together , and confequently yielding more oy!. 
Whence it appears, that Mr* Ettjfcfuff had not fo good reafon to 
extol the Moxa and its preparation above Cotton or other the 
like fubftancts. 

Having confidet'd the faying of Chirurgions , that Cotton is 

fiery and malignant if any wound bedreMed therewith ; I have 

found, that that fierinefs or malignity confifts.in this, that Cotton 

hath two flar fides, (as was faid abovej and confequently every 

partof it hath two (harp fides, which being thinner than glo- 

buls, that make up the Carriequs filaments, and being alfo frifFer 

than the globular flefh, it comes to pa fs, that Cotton being laid 

upon a wound, not only the globulsof the yet found flefli are 

annoyed by the ftiarp fides ot it, but alio the new matter which 

is conveyed to make new flefli , and is yet fofter than the flefli 

already made, is the more eafily cut afunder and diflblved ; 

whereas on the contrary, linnen-rags, having roundifli parts and 

many of them lying firm together, and fo making up a greater 

body, are not capable to wound the globular parts of the fltfli. 

the Defiription of a Celefiial Globe, artifcialijr made .{hewing the 

Af parent Motions, from Eaft to Wejt, and from Weji to Eaft, of 

the Sun, Moon, and Fixed Stars : Made by Monjieur Didier 

L'Alleman, Mafier Watchmaker at Paris, and communicated t& 

the Ff/bh(ber itt French, and here by the fame made, Englifb. 

THis Globe hath been made conform to the Obfervations of 
the moft famous Aftronomers of this Age, and direfted by 
Monfieur Antomnc Agarrat , Profeflbr of the Machematicks at 
Faru. 
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